Facing competition from Web-based information service development, academic librarians need to find ways to attract more users to the physical library buildings. This study investigated user needs and library management concerns for a 24/7 service through two surveys: 1) User feedback survey at Seton Hall University Library, and 2) Survey of Academic Library Deans and Directors in the USA. Based on these two surveys, the paper not only discussed the current status of libraries open 24/7 in the USA and showed the demographics of users of the 24/7 service at Seton Hall University, it also stated reasons to use the 24/7 service. In addition, the paper revealed library management concerns of the 24/7 service. Three implications, which have been guided by Scott Bennett's theory of learning commons for planning library space, were drawn from the findings in this paper.
nine choices concerning undergraduate satisfaction with library services [2] . The current study attempts to understand both students' needs for a 24/7 service as well as for library management's concerns so that the physical library buildings can continue to play the role as the hub of academic learning in the 21 st century's Web 2.0 environment. This author will show that the library 24/7 service has interesting implications in contemporary conceptualization and planning of academic library buildings in the United States.
Literature review
The development of the Internet has not slowed down new constructions, expansions, and renovations of academic library buildings. Contrary to the views of some pessimists, academic library activity has not diminished in recent years [3] . After an examination of the behavior of students and faculty and of recent renovation and construction of academic and research libraries through selected examples, Sarah Thomas asserts that brick and mortar library buildings are enjoying a renaissance [4] . The statistics on new library buildings, renovations and expansions have shown an investment of more than $ 2.8 billion dollars in 210 academic library buildings between 2001 and 2007 [5] [6] [7] [8] [9] [10] [11] .
What is the purpose of academic library buildings? David Kaser writes that the purpose (or purposes) of a library building may depend upon one's point of view [12] . People's conceptual understanding of the purposes of libraries has experienced great changes and progress over the years. For example, library building management changed from closed stack under the book storage concept to open stack under the user-centered concept. The information commons concept emerged in libraries with the development of computer technology and the Internet. Morell D. Boone points out that libraries were viewed as mere repositories of materials in the old model, and architects and library planners should develop a new paradigm of libraries as enhanced interactive and research environments [13] .
Scott Bennett suggests a theory of "learning commons" for libraries in planning library space [14] . He notes that the information commons, a feature of libraries that became popular in the 1990s, emphasized the management of disparate information resources into one area while a learning commons would bring people together through shared learning tasks. Its core activity would be the collaborative learning by which students turn information into knowledge. Bennett believes that a library location has the immense advantage to serve as the learning commons because it is surrounded by a rich, comprehensive environment of print, electronic, and human information resources. He claims that the function of a learning commons is to enable students to manage their own learning. He imagines the learning commons to become the single most powerful spatial expression of the educational role of the library.
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National Science Library, Chinese Academy of Sciences Gardner et al. find that academic libraries need to have facilities accessible at all times if they are to continue as the primary hub of learning on campus [2] . Geoffrey T. Freeman reports that Massachusetts Institute of Technology and Rice University found that their students did their academic work primarily between 11:00 p.m. and 4:00 a.m. -the very period when libraries are typically closed [15] . Given this, it is not a surprise that students at Seton Hall University demanded extended library hours b) . As an editorial in The Setonian, Seton Hall University's weekly student newspaper, points out: "With rising academic standards, such as the core curriculum, it is essential the students have a place they can go to meet these standards without worrying about time constraints. [16] " Christopher Cox states that students want the library open when it is convenient for them, perhaps 24/7, even though when building and staffing issues make it inconvenient for librarians [17] . How to approach to this problem of being convenient to the users but inconvenient for the library management? It requires a clear understanding of the purposes of academic library buildings and student needs for a 24/7 service. I hope that the findings of my study will contribute to both practice and research in the area of planning an academic library building.
Survey design

Research questions
Seton Hall University Library launched 24/7 service in December 2005 in response to years of requests from the students. In order to provide a better 24/7 service, two surveys were conducted (Appendices I & II). This article reports the findings of the two surveys. The central question of these two surveys lies in the implications of a library open 24/7 for planning academic library buildings. The feedback survey at Seton Hall University addressed the three main questions:
Who are the users of library 24/7 services? What are their reasons for using library 24/7 services? What are their suggestions to improve library 24/7 services?
The national survey of academic library deans and directors addressed three questions as well: 
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Conceptual framework
According to Ann Curry, research on library hours of operation can be divided into two areas: 1) User-centered research, i.e. surveys of users' opinions, and 2) management-focused research which looks into issues such as security, service level, staffing, funding, and effect on library usage or productivity [18] . Frieda Weise provides an overview of recent articles that reveal features users want in their libraries, for example [19] : 
Survey instrument and data collection
User feedback survey
An online survey questionnaire was developed for library user feedback. Prior to the conduction to this survey, the author had invited librarians and potential respondents to review and test the questionnaire. Several instrumental revisions were made to improve the clarity of the questions based on their pilot responses (Appendix I).
The instrument attempts to elicit responses that reflect the demographics of the users, their feelings toward the library being open 24/7, their plans and reasons for using the library between 1 a.m. and 8 a.m., and their suggestions for improving the library service.
The feedback survey stated the purpose for the collection of data at the beginning of the questionnaire. Participation in the surveys was voluntary, anonymous and confidential. The user feedback questionnaire was linked to the library home page during the time the library was open 24/7 between December 2005 and May 2006. A total of 152 surveys were returned during the period of 6 months. The response
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National Science Library, Chinese Academy of Sciences Library open 24/7: A study of user needs and library management concerns rate was about 2% of the student population (9, 700) . The number of respondents to each survey question varies from 149 to 152. According to Arthur W. Hafner's study, generally, "if a librarian's sample includes 100 elements, the survey findings usually will yield reasonable results about the target population. [20] " Although the user feedback survey was open to the whole population of Seton Hall University students and faculty who use the library home page, it was not a random sampling. The result of the survey only projects those users who were interested in using the library from 1 a.m. to 8 a.m., rather than the entire population of the university.
National survey
An online survey questionnaire was developed for academic library deans and directors. Librarians and potential respondents were invited to review and test it before the conduction of the survey. Several instrument revisions were made to improve the clarity of the questions based on their pilot responses (Appendix II). The survey stated the purposes of the collection of data at the beginning of the questionnaire. Participation in the survey was voluntary, anonymous and confidential. A sample of 462 academic library deans or directors was randomly selected from a list of 1,722 American universities [21] . The list included universities granting bachelor or advanced degrees with four criteria [22] :
The school must be in the USA; The school must offer bachelors degrees and/or advanced degrees; The school should be accredited; and The school must have a Web site.
Every third institution on the list was selected, resulting in 574 institutions. Among them, 462 library deans or directors were included in the sample, which rates 80.5% of selected libraries. The other 112 institutions had dead institution links (35), no library links (34) or no e-mail links (43). The management-focused questionnaire was e-mailed to the sample subjects on September [11] [12] 2006 . A total of 172 people participated in the survey between September 11 and October 16, 2006. The response rate was 37% (172 of 462). Table 1 shows the demographic characteristics of the respondents (152). About two-thirds (64.4%) of the respondents were female. Three quarters were full-time students (75.8%) and more than a half lived on or close to campus (66.0%). Master level graduate students made up 28.3% of the respondents and constituted a • • • •
Results
User feedback on library open 24/7 at Seton Hall University
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National Science Library, Chinese Academy of Sciences relatively higher percentage than other levels of the students such as freshman (10.5%), sophomore (14.5%), junior (16.4%), senior (13.8%), and doctorate (6.6%). About half of the respondents (51.3%) were in the 17-22 age group, which corresponded to 55.2% of undergraduate respondents. Respondents aged 23-30 made up 32.2%, which corresponded to 28.3% of master level graduates. Respondents aged 31-40 comprised 8.6%, similar to the 6.6% who were doctoral students. In terms of college enrollment, 39.5% were from the College of Arts & Sciences, followed by the School of Diplomacy (15.1%), Education (14.5%), Business (11%), Nursing (9.2), Medical Education (3.9%), and Theology (2%). The percentages more or less mirrored the enrollment population of each college. The results also show that an overwhelming majority of the respondents (93.4%) were pleased that the library was providing 24/7 service (Table 2) . Table 3 shows that over one-third (37.5%) of respondents planned to use the library between 1 a.m. and 8 a.m. during the exam period. A large percentage of the respondents planned to use it occasionally (32.9%) or weekly (29.6%). The respondents also checked other use options such as daily (12.5%), monthly (9.2%), weekdays (13.8%), and weekends (13.2%). The top two reasons to use the library between 1 a.m. and 8 a.m. were to find a quiet place to study (86.8%) and to find it convenient (61.8%). They were followed by using reference books (48.7%), researching through online databases (44.7%), and working on group projects (30.9%). Other reasons included to make photocopies (28.3%), or to use computers for Web and e-mail (23.0%), to consult with classmates regarding assignments (17.1%), to return books (15.1%), or to socialize with friends (2.6%) ( Table 4 ).
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Library open 24/7: A study of user needs and library management concerns Note: This is a multi-choice question so the percentages may add up to more than 100%. Table 5 shows that over two-thirds (66.9%) of respondents felt a great impact of the library 24/7 hours on their study and research, 22.5% a little bit, and 7.3% no change. But 47% of the respondents felt a reference librarian was not needed between 1 a.m. and 8 a.m. (Table 6 ). 
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National Science Library, Chinese Academy of Sciences Table 7 shows 83.9% of the respondents felt secure staying in the library between 1 a.m. and 8 a.m., and 75.5% of the respondents felt that a coffee and tea machine was important ( Table 8 ). The overwhelming suggestions (n=80) for improvement were to add vending machines for food and snacks, coffee and tea, microwave and refrigerator, and to provide a sitting area or lounge for eating and casual talk. Others include providing more power outlets for students using laptops, a quiet area, better lighting and security. 
Academic library deans' perceptions and concerns of 24/7 libraries in the USA
Of the 172 responding institutions shown in Table 9 , 35.5% (61) are publicly funded and 62.2% (107) privately funded. As for the highest degree granted, 29.7% (51) institutions offered doctoral degrees, 47.7% (82) master degrees, and 22.7% (39) baccalaureate degrees. As for the enrollment, 115 (66.9%) institutions indicated less than 5,000 students; 26 (15.1%) between 5,001 and 10,000; and 31 institutions enroll more than 10 thousand students, which accounts to 18.1% of the total responding institutions. More than half students of 78 estimated institutions were commuters.
Of the 172 responding institutions, 13 library buildings were open 24/7, which rates by 7.6%. Among them, eleven were private-and 2 were public-funded institutions; Six were doctoral degree granting institutions while 2 for master and 5 for baccalaureate degree granting institutions. The enrollment of 7 institutions were under 5,000 students, 1 between 5,001 and 10,000, and 5 were more than 10 thousand. Ten institutions had less than half commuter students and 3 had more than half. Correlation tests found no statistical significant relations between the library open 24/7 and the institutions' funding sources, the highest degree granted, enrollment and commuter students.
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National Science Library, Chinese Academy of Sciences Library open 24/7: A study of user needs and library management concerns c) According to SPSS ® Base 8.0 Application Guide (Chicago, IL: SPSS Inc. 1998), Pearson Chi-square test is used to determine how the row and column variables are independent of each other. The expected count is calculated to compare with observed count. If certain assumptions are not met, the probability can be distorted or misleading. Many researchers use the guideline that no cell has an expected value less than 1.0 and not more than 20% of the cells have expected values less that 5 (in 2x2 tables, some say that no cell has an expected value less than 5). Table 10 shows, of 124 responding institutions, only 11 (8.9%) respondents perceived a great impact of library 24/7 service on their students' study and research. 19 .4% perceived a little bit of impact, 7.3% thought it would have no change to their study, and 64.5% still didn't know if there was any impact. The low percentage (8.9%) of the respondents who perceive "a great impact" may have some correlation with the low percentage (7.6%) of libraries actually open 24/7. Pearson's Chi-square test shows that Chi-square=36.338, df=1, p value<0.001 (Table 11 ). This testing result is on the borderline of meeting the minimum assumption c) . With this caution in mind, it can be said that if respondents perceive a great impact on student learning, the library is more likely to be open 24/7; or if the library is open 24/7, they are more likely to perceive a great impact. It needs to be noted that 27.9% of the total 172 samples did not respond to this question. It is possible that they did not want to speculate on the perceived impact without seeing hard evidence.
National Science Library, Chinese Academy of Sciences Table 12 shows the primary student need, as perceived by academic library deans and directors, to use the library between 1 a.m. and 8 a.m. Except that 9.9% of the respondents could not see any of this kind of needs, the overwhelming respondents enumerated "to find a quiet place to study" (80.8%), "to find it convenient" (58.1%), "to work on group projects" (57.6%), and "to use computers for Web and e-mail" (53.5%) as good reasons for student to come to libraries during this time. Note: This is a multi-choice question so the percentages may add up to more than 100%.
As for management concerns, security (69.2%), staffing (68.0%), and budget (62.8%), as the academic library deans and directors indicated, stand the top three positions (Table 13) , which follows service levels (38.4%), and housekeeping (Table 14) . Note: This is a multi-choice question so the percentages may add up to more than 100%. As far as library management from 1 a.m. to 8 a.m. is concerned, the following housekeeping items are considered important: 1) Clean restrooms (46.5%), 2) vending machine for coffee and tea (29.1%), 3) vending machine for food and snacks (28.5%), and 4) sitting room or lounge for eating and casual talk (28.5%). A small number of respondents consider the provisions of a microwave (8.7%) and refrigerator (3.5%) are also important (Table 15 ). Note: This is a multi-choice question so the percentages may add up to more than 100%.
Regarding security provisions, 32.6% respondents would rely on the institution's security patrol, 29.7% require an Institution ID, 20.9% hire a security person, and 15.7% want to have the circulation staff on duty only as a way to provide security from 1 a.m. to 8 a.m. if they are open or plan to open their library building 24/7 (Table 16 ).
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Regarding staff recruitment, 18.6% respondents would recruit part-time only, 18% would recruit both part-time and full-time staff, 8.7% no staff at all, and 4.1% full-time (Table 18 ). Table 19 shows that 32.6% respondents felt it difficult to recruit staff for the hours from 1 a.m. to 8 a.m. if they are open or plan to open their library building 24/7, but 33.7% did not respond to this question. 
Findings
Both the user feedback survey and the library deans' survey demonstrated a strong interest in the issue of an academic library as place open 24/7. The focus of this finding is mainly lying in the research questions of the two surveys.
Current status of libraries open 24/7 in the USA
The result of this paper shows that only a small number of academic libraries are currently open 24/7 in the USA. Whether a library is open 24/7 does not seem to have any significant correlations with such variables as the institution type (public or private funded), the highest degree offered (bachelor, master or doctorate), enrollment size, and the commuter population. Nonetheless, they may have something to do with how academic library deans perceive the impact of 24/7 services on student learning. Literature review has found that although there are some needs for library 24/7 services, there are no systematic studies on this issue.
Users of library 24/7 services
From the results of the first survey (Table 1) we can see that the users of 24/7 services were from all levels of the student population and all colleges of Seton Hall University. They ranged from undergraduate freshman to graduate doctorates with master level students taking up the largest percentage. Three quarters of the users were full-time students. More than half of the users lived on campus or close to campus. An overwhelming majority of the users were pleased that the library provided 24/7 service.
Reasons for using library 24/7 services
"To find a quiet place to study" is the first reason to use the library from 1 a.m. to 8 a.m., as indicated by users and perceived by library deans. The library is seen as a quieter place on campus compared to the student cafeteria, residence hall lounges, or residence hall rooms which may be shared by two or more people. For those who live in noisy dorms or need a place conducive to study, academic libraries are sometimes considered as a refuge [23] . Convenience is the second reason to use the library from 1 a.m. to 8 a.m. Users find it most convenient without a time constraint. Late at night, it is much easier to focus at the library than anywhere else. For those who work and have class all day until about 12 pm, they would feel very happy when libraries are open all night. But as a place of convenience, users not only wanted to have it for going to study, printing their assignments, making photocopies, and checking their e-mails, they also wanted easy access to coffee, tea, and snack food to help them study through the late night and early morning hours.
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National Science Library, Chinese Academy of Sciences "To use reference books" and "to research through online databases" are also strong reasons for using the library between 1 a.m. and 8 a.m. as indicated by users and perceived by library deans. Nonetheless, almost half of the respondents indicated no need for reference librarians. Users primarily need the library space with computer workstations to access online databases as well as reference books between 1 a.m. and 8 a.m., reference librarians may not be necessary during these hours since not too users need to use the traditional book collection stack areas.
"To work on group projects" is another strong reason to use the library from 1 a.m. to 8 a.m. as our two surveys indicated. The library is probably the only place on campus where students can gather together to work on a group project late in the evening or night when classrooms and cafeteria lounges are closed, so the group study areas need to be designed to serve the needs of different-sized groups [24] .
It is interesting to notice that users and library deans ranked strikingly similar for the top two reasons listed in Tables 4 and 11 . The third reason "to use reference books" for students was ranked the 6 th in the deans' list, their fourth and fifth reasons were ranked the 9 th and 3 rd in the deans' list, respectively. This comparison shows that students and library deans think mostly on the similar wavelength. But the differences also show that library deans and directors need to make an effort to understand how students are thinking and using resources and then do their best to provide the services.
Achievements of library open 24/7 at Seton Hall University Library
It has been three years since the 24/7 library service was implemented at Seton Hall University Library in December 2005. The library has received virtually no complaints about library hours from students, and the 24/7 service continues to attract more students to use the facility. The library has become recognized as a busy hub of learning on campus. Part of its success is that students do not have to worry about hours so that they can study individually or in groups whenever they wish. One of the positive comments from the students was: "The library is great.
It's open all the time." After a careful study of the in-library usage by collecting headcount data every hour between 11 p.m. and 7 a.m., the library has readjusted its hours by opening 24 hours from Sunday at 7 a.m. to Friday 11 p.m., and Saturday 7 a.m. to 11 p.m. during Fall and Spring Semesters, but remains completely open 24/7 during the last two exam weeks of each semester. According to the data, the total headcount was 24,270 between 11 p.m. and 7 a.m. during Fall Semester 2008 (September 1-December 13); and the highest weekly headcount was 3,113 between 11 p.m. and 7 a.m. (November 30-December 6). The library has two staff members on duty between 11 p.m. and 7 a.m. for the entire library building. The book stacks on the
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National Science Library, Chinese Academy of Sciences Library open 24/7: A study of user needs and library management concerns 3 rd and 4 th floor are closed after 1 a.m. but the 2 nd (main) floor remains open throughout the evening. The staff members provide circulation service before 1 a.m., and have 50 computer workstations available for Internet access on the main floor throughout the night. Students need to show their university ID when they enter the building during the evening hours. Video cameras are installed strategically throughout the library and can be monitored at the circulation desk. The library's security system is linked to the university's security department, and security officers patrol the building on a frequent basis. Seton Hall University Library has budgeted additional resources ($ 90,000) to implement the 24/7 service annually. It is costeffective and worthwhile judging by high user satisfaction and the increased usage of library facilities.
Conclusions and implications
As guided by Scott Bennett's conceptualization of learning commons as the single most powerful spatial expression of the educational role of the library [14] , from the practice of Seton Hall University Library, I have conceived the following three implications for planning academic library buildings to accommodate the needs for library 24/7 services.
To open a library 24/7 requires foresight in planning academic library buildings. We librarians must try to anticipate future needs when planning for current needs. For example, a library needs quiet learning areas as well as discussion and group project areas; a library needs to provide computer workstations for student use and also anticipate future electrical needs for student laptops and other technology equipment; a library building needs to be secure but does not require a lot of staff on duty during the night; a library can open just a part of the building for 24/7 service; and the library is able to provide food and drink but the building can be easily kept clean, especially restrooms. All these requirements present challenges to the design of modern academic library buildings.
To open a library 24/7 expands the user-centered concept of making a library more user-friendly and providing better services to users. We must prepare for all the learning needs of our users to ensure that they are surrounded by rich and comprehensive learning resources in a quiet and comfortable learning environment along with sincere and thorough learning and reference services. We want our users to feel that studying in the library is an enjoyable experience in managing their own learning.
To open a library 24/7 entails some necessary orientation for the users. We need to help users know what resources and equipment are available in the library and how to use them. In this way, the library is even more strongly positioned to support helping students to manage their own learning.
• • •
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In conclusion, this study reveals that only a small number of academic libraries are implementing 24/7 services in the USA. However, the discussion of the needs has emerged in library science literature. More research is needed to study the practice of 24/7 services. Librarians and library administrators need to understand how the modern academic library is in a state of transition as place and begin to carefully identify its new purposes and role in support of academic study, research, and achievement. Student learning and faculty pedagogy have changed. Our continued success in positioning the library as a destination on campus for research and learning may well depend on how we can meet users' needs by creating a design which will fully reflect the library's teaching and service functions, which can easily adjust its layout and structures for any new developments, and meet the users' needs of a 24/7 library.
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